INTRODUCTION
It has been established that thyroid peroxidase catalyses iodination of tyrosine residues in thyroglo¬ bulin and a subsequent coupling of the two iodotyrosine residues to form iodothyronine (Lamas, Dorris & Taurog, 1972; Nakamura, Yamazaki, Nakagawa et al. 1984) . Hydrogen peroxide (H202) is essential as an oxidant in the peroxidase reactions. An excess amount of H202 is harmful to the cells; therefore, the pro¬ duction of H202 should be well regulated in vivo.
Although various enzyme systems have been pro¬ posed for the production of H202, NADPH oxidase is now generally accepted as the H202 supplier (Deme, Virion, Hammou & Pommier, 1985; Ogihara & Ohtaki, 1987) . The activity of the NADPH-oxidase is strictly dependent upon the Ca2+ concentration in a submicromolar range (Nakamura et al. 1987) . Thyroid cells could generate the minimum amount of H202 needed for hormone synthesis.
Björkman & Ekholm (1984) found that H202 production in porcine thyroid open follicles is remark¬ ably accelerated by the addition of a Ca ionophore. Takasu, Yamada & Shimizu (1987) Figure 2 shows the dependence of H202 production rate on the concentration of ATP. As the concen¬ tration of ATP was raised, the production rate increased in a dose-dependent manner and reached a plateau at about half the production rate induced by 0-4 pmol ionomycin/1. The ATP concentration giving half-maximal stimulation was about 10 pmol/l.
The effects of ATP analogues on H202 produc¬ tion were examined. High concentrations of ADP (0-1 mmol/1), adenylylimidodiphosphate (0-3 mmol/1) and GTP (0-1 mmol/1) were able to induce H202 pro¬ duction; however, the capability of these analogues were less than half that of ATP. Little production was observed by the additions of AMP, cyclic AMP and adenosine.
Addition of TSH (up to 10mU/ml), acetylcholine (01 mmol/1) and noradrenaline (0-1 mmol/1) into the cell mixture induced no detectable production of H202 within the observation time of about 15 min in our cell preparation and detection system (data not shown). Addition of 0· 1 mg Superoxide dismutase/ml in the reaction medium also had no effect on the production of H202 which had been induced by ATP and ionomycin (data not shown).
Effect of extracellular Ca2+ on H202 production
In the presence of 1 mmol EGTA/1 instead of 1 mmol CaCl2/l addition of ATP induced almost no H202 pro¬ duction, and subsequent addition of 2 mmol CaCl2/l induced production at a very low rate compared with the control experiment (Fig. 3) (Björkman & Ekholm, 1984) and in isolated cells (Takasu et al. 1987 Interestingly, when we added 0-3mU/ml TSH in the NbCS medium for the 1-day incubation, the production rate of H202 upon the addition of ATP and ionomycin was only 5-20% of Mauchamp, Margotat, Chambard et al. (1979) reported that the isolated hog thyroid cells form a follicle-like structure during cultivation, and the right-side-out and the inside-out follicles are formed with and without TSH in the medium respect¬ ively. If this is the case, the cells incubated with TSH for 1 day produced H202 and liberated it into the lumen of the follicle-like structure, and hence H202
was not detectable.
